Horizontal deflection of the beam in the dump kicker system of the CERN SPS accelerator is obtained with a series of fast pulsed magnets. The high current pulses of 50 kA per magnet are generated with capacitor discharge type generators which, combined with a resistive freewheel diode circuit, deliver a critically damped half-sine current with a rise-time of 25 p. Each generator consists of two 25 kA units, connected in parallel to a magnet via a low inductance transmission line.
I. INTRODUCTION
The SPS Beam Dump kicker system is composed of a series of vertical deflection magnets (MKDV), a series of horizontal deflection magnets (MKDH) and a set of absorber blocks (TJDV, TIDH) (ref. 1).
The high current pulses for the MKDH magnets are generated with capacitor discharge type generators which, combined with a resistive freewheel diode circuit, deliver a critically damped half-sine current pulse with a rise-time of 25 p.
Each generator is composed of two 25 kA units, connected in parallel to a magnet via low inductance transmission lines. The maximum operating voltage is 12 kV, the pulse repetition rate is 2 5 s and the dissipated energy per switch is approx. 150 J per discharge at 12 kV.
II. BASIC CIRCUlT DESCRIPTION
As is shown in fig. 1 (R,, C, in fig. 2 ).
Originally the units were equipped with water-cooled, high-density graphite anode ignitrons, type NationalTM NLA88A, capable of operation with a peak anode voltage of 25 kV. As mentioned above, at the start of the second phase the voltage changes polarity and becomes negative. Because at that moment the ignitron has not yet completely recovered, the reverse magnet decay current partially flows through the switch. Due to their limited reverse current capability the ignitrons had a rather poor lifetime As a first improvement around 1986 the generator was split into two separate identical units, allowing the switch in each unit to conduct only half of the reverse current. In addition, such a design presents an important improvement in the operational safety of the MKDH system. In case of failure of a unit, the magnet current is reduced by 50% only. In 1991 further improvement was possible when power diodes with the required high ratings became available. Each switch was equipped with a series diode, thus blocking the reverse current entirely. The result of this modification 'was a doubling in lifetime of the ignitrons. The latest upgrading in the design was the replacement of the ignitrons by semiconductor switches, described in the next chapter. Of course, the absence of self-firing in semiconductor switches is another important improvement in operational safety. Fig. 2 The original capacitor discharge trigger unit, designed for the ignitrons, delivers a pulse of 2400 V peak, with a rise time of < 1.5 ps and a pulse width of = 50 ps.
In order to obtain a slightly higher dI/dt on the secondary side (factor 1.25), the trigger transformer was designed with a ratio of 5:l. The secondary windings (= 400 V peak) of the transformer are floating and the insulation voltage between primary and secondary windings is 20 kV. Identical coupling between the primary side of the transformer and each floating secondary winding being required, the primary is divided into four separate windings, connected in parallel, with each primary winding coupled to one of the secondary windings.
The conduction of a FHCT is determined mainly by three parameters:
parameter is the dYdt of the gate current.
During tests, described in refs. 3 and 4, it was found that in this kind of application the dYdt of the gate current has to be 2 160 N p s . The corresponding dVdt at the primary of the trigger transformer is t 130 Nps. As mentioned above, the output voltage of the original trigger unit is 2400 V. Thus, for a gate current dI/dt of t 130 N p s , the total inductance has to be I 18. Thus the total resistance in the trigger discharge circuit is 7.1 Q. Operation with the optimised transformer at minimum trigger energy allowed the reduction of the capacitor in the trigger unit from 470 nF to 100 nF while still generating a sufficiently high gate current. Thus, for this parameter the maximum allowable total stray inductance is 20 pH. As mentioned above, the cable inductance being = 5 pH, the maximum allowable stray inductance of the transformer for this parameter is 15 pH.
The third parameter is the gate pulse duration. The conduction time of the switch is about 50 p.s, during which the gate current has to remain 2 50A. Therefore a free-wheel diode is introduced on the primary side of the transformer. A time constant ( 7 = -) of 25 ps for the free-wheel current proved to be sufficient. The total resistance in the free-wheel circuit being 0.4 S2, for the third parameter the minimum allowable stray inductance is 10 pH.
As a result of the aboveexplained considerations, the final value specified for the stray inductance of the transformer is 10 pH.
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V. MEASUREMENT RESULTS
Good agreement is obtained between measurement and simulation results. In addition, both agree well with the circuit calculations. 
VI. OPERATIONAL EXPERIENCE
Two switches operated in the SPS for more than a year without any failure. Thereafter the four remaining ignitrons were replaced recently.
